ABSTRACT: Marked interannual fluctuations in rainfall are a fundamental aspect of southern African climate. This study uses dry spell frequency (DSF) to assess spatial and temporal patterns in the consistency of rainfall during the mid-summer (DJF) season and their relationships to interannual drought occurrences in southern Africa. The Climate Prediction Center Merged Analysis of Precipitation (CMAP) pentad data are used to identify dry spells, which are defined here as a pentad with mean daily rainfall less than 1 mm. It was found that DSFs over most of southern Africa are highest (lowest) during El Niño (La Niña) events and that their occurrence is associated with shifts in the location of the tropical-temperate-trough (TTT) systems that are the dominant rain-producing systems over much of southern Africa. The latter are tropical-extratropical cloudbands that link a tropical low over low latitude southern Africa with a westerly disturbance passing south of the landmass. A preferred zone of occurrence of high DSFs, within which the interannual range is also highest, lies across the 20 to 25°S band in southern Africa and is identified as the drought corridor. This region often experiences half or more of the season under dry spells. In addition, a tendency during 1979 to 2002 towards an increasing frequency of heavier rainfall events was observed over Angola/Namibia in the west and Tanzania/Mozambique in the east. Only a small area in central southern Africa showed the reverse tendency. 26: 199-211, 2004 troughs (TTTs) play in determining the nature of the summer season over southern Africa. TTTs are tropical-extratropical cloudbands that link a tropical low over low-latitude southern Africa with a westerly disturbance passing south of the landmass. Typically, the bands line up NW-SE across subtropical southern Africa, with a significant polewards export of moisture and heat, and good rainfall in the vicinity of this synoptic system. In some seasons, the TTTs tend to be located further east when the tropical source is over the eastern margins of the sub-continent or even Madagascar. If this is the case, then most of southern Africa tends to experience significantly reduced rainfall.
INTRODUCTION
Southern Africa is a region of significant rainfall variability on a range of temporal and spatial scales (e.g. Tyson 1986 , Nicholson & Entekhabi 1987 , Lindesay 1998 and is prone to serious drought and flood events. Limitations in water availability during these events frequently have a significant impact on rain-fed agriculture and the cultivation of staple grain crops (Schulze 1997) . Several studies have examined rainfall variability over southern Africa (e.g. Harrison 1984a ,b, Taljaard 1986 , Nicholson & Entekhabi 1987 , Lindesay 1988 , Walker & Shillington 1990 , Lindesay & Jury 1991 , Lyons 1991 , Jury 1992 , 1999 , Mason 1995 , Levey & Jury 1996 , Todd & Washington 1998 , Cook 2000 , Reason & Rouault 2002 . Many of these studies have identified a dipole pattern in rainfall across subtropical southern Africa during austral summer. This pattern has also been associated with the dynamics of moisture convergence in the region and may be related to shifts in the location of the South Indian Convergence Zone (SICZ) (Cook 2000 , Todd et al. 2004 .
Like many previous studies, the variability in rainfall was examined using monthly or seasonal anomalies. Recently, and Tennant & Hewitson (2002) examined intra-seasonal variability using daily rainfall data. These authors showed evidence of the dominant patterns of intraseasonal rainfall variability and helped to confirm previous suggestions by Harangozo & Harrison (1983) and Tyson (1986) concerning the role that tropical temperate troughs (TTTs) play in determining the nature of the summer season over southern Africa. TTTs are tropical-extratropical cloudbands that link a tropical low over low-latitude southern Africa with a westerly disturbance passing south of the landmass. Typically, the bands line up NW-SE across subtropical southern Africa, with a significant polewards export of moisture and heat, and good rainfall in the vicinity of this synoptic system. In some seasons, the TTTs tend to be located further east when the tropical source is over the eastern margins of the sub-continent or even Madagascar. If this is the case, then most of southern Africa tends to experience significantly reduced rainfall.
The earlier studies of and Tennant & Hewitson (2002) were limited in temporal coverage and to South Africa, respectively. Thus, there is room for additional studies over the entire subcontinent south of the equator that use now available merged (rain gauge and satellite-derived) rainfall data.
Applications of rainfall variability studies to many fields such as agriculture and water resource management need more detailed information than just departures from a 'mean' state. For example, it is known that a season with above-average rainfall over an agricultural region may not be any better than a belowaverage season if the rains are not well distributed in either time or space. For crop cultivation, the consistency with which minimally required rainfall is received is more important than the total received over time. Crops are more likely to do well with uniformly spread 'light' rains than with a few 'heavy' rains interrupted by dry periods. The timing of breaks in rainfall (dry spells) relative to the cropping calendar rather than total seasonal rainfall is fundamental to crop viability. With this in mind, the objective in this study is to examine the interannual variability of the occurrence and severity of dry spells in austral summer rainfall over southern Africa using pentads (5 d amounts) as the basic unit of the rainfall analyses presented below. In particular, the analyses are applied towards identifying regions of southern Africa that are more susceptible to drought and to pronounced variability in the temporal distributions of their summer rainfall.
DATA AND METHODOLOGY
Climate Prediction Center (CPC) Merged Analysis of Precipitation (CMAP) mean pentad rainfall data (Xie & Arkin 1997) updated to July 2002 are used herein. The CMAP data analysed here come from the version based on a merge of rain guage measurements with satellite estimates (infra-red, Special Sensor Micro-wave Imager, Advanced Microwave Sounding Unit data) only;
i.e. the version that also incorporates model data input is not used. The 2.5°× 2.5°grid resolution of the CMAP data may not adequately capture local topographic and vegetation effects. However, since the study essentially considers large-scale patterns over southern Africa, it is believed that the data are adequate.
Since the variability of cumulative rainfall does not fully explain impacts on agriculture and a few heavy rainfall events may lead to an erroneous impression that a growing season is good, it is preferable to consider other measures such as the dry spell frequency (DSF) during the season. For example, Sivakumar (1992) showed that the DSF ranging between 2 and 3 pentads in West Africa was independent of long-term seasonal means with a direct consequence for agriculture. Dry spells relate directly to agricultural impacts since their frequency and duration indicate the degree of stress plants are exposed to. In addition, an analysis of dry spells can indicate spatial differences in the consistency of rainfall, thereby providing an assessment of the occurrence of rain-producing systems. Similar to Usman (1994) , this study defines a dry spell as a pentad (5 d) with less than 5 mm of rainfall. It should be noted that the Famine and Early Warning System (FEWS) of the United States Agency for International Development uses 0.85 mm of rain as the minimum value for a wet day (pentad equivalent 4.25 mm).
The pentad timeframe is appropriate to cover the TTT rain-producing systems that are responsible for most of the regional rainfall. showed that these systems occur infrequently, typically lasting between 3 and 4 d, and that consecutive events are separated by about 5 d. The December to February season is selected for analysis because of its relevance as the peak of the growing season within the major cropping areas and because this is typically when El Niño Southern Oscillation (ENSO) impacts over southern Africa reach their maximum strength (Nicholson & Selato 2000 , Reason et al. 2000 . For example, the seasonal maize crop flowers within December to February, after germinating in late October or November, and needs on average 120 growing days from planting to harvesting. Thus, December marks the beginning of the critical 4 mo (December to March) period outside which the chances of a good harvest are considerably reduced. The health of the crops and the possible yield are therefore closely tied to the effectiveness of rainfall during this time. In addition, Tennant & Hewitson (2002) provided evidence that the dominant weather systems (TTTs) and rainfall characteristics during December to February were uniquely different from those of other months within the summer rainy season from November to March. Although their results are for South Africa alone, they are likely to be true for most of southern Africa since the tropical source of these weather systems lies well north of South Africa.
A time series of dry spell occurrences is generated and then subjected to further analysis to identify spatio-temporal patterns. Deviations from the 1979 to 2002 mean are used to identify extreme seasons and to diagnose ENSO impacts on the intra-seasonal rainfall variability as compared to total seasonal rainfall. The maximum (minimum) number of dry spell occurrences in a season during the 1979 to 2002 period is also extracted for each grid point to get an idea of the worst (best) season. The difference between these quantities is taken to indicate the range of variability and, by inference, the degree of consistency in the rainfall regime. The number of dry-spell-free seasons during 1979 to 2002 is tallied as an indication of the spatio-temporal variability of the dominant rainfall systems. The pattern is then discussed in association with the alignment of the TTTs. To identify the spatial character of dry spells during the study period, the number of times each grid point was cumulatively dry one-third, and more than half, of the season, is counted. This is presented as an intensity-frequency map and then discussed in relation to the existence of a drought corridor over the region.
A linear regression is superimposed on the respective time series of dry spell occurrences and total rainfall at each grid point to investigate any coherent increase or decrease through the record. Statistical significance is assessed by correlating the series with time and testing the coefficient at the 0.05 probability level. Areas where significant rates of change in both DSF and total seasonal rainfall during 1979/80 to 2001/02 are then classified such that areas with increasing DSF and reducing rainfall are flagged as 1 on their respective grids and the reverse in both cases as 0. The 2 fields are then overlaid additively and subtractively to identify areas that are either getting drier or wetter or areas that are witnessing increasing frequency of heavier or lighter rainfall events, respectively.
RESULTS

Climatology
The average DSF during austral summer (December to February inclusive) computed for the 1979/80 to 2001/02 period is shown in Fig. 1 . As expected, dry spells occur most often over the desert and semi-desert areas of the southwest (Namibia, Botswana and western South Africa) and least often near the Inter-Tropical Convergence Zone (ITCZ) that stretches across northern Madagascar, northern Mozambique and Zambia and then northwards through the Congo basin during the summer. Rainfall is received most consistently over the southern Congo and northeastern Angola, in the confluence region between tropical air coming from the western Indian and southeast Atlantic Oceans. The influence of the ITCZ across northern Madagascar, the westerly storm tracks along 45°S and the orographic effects in Lesotho/eastern South Africa and eastern Madagascar are also seen. The lack of a clear NW-SE linkage between the tropical lows and the mid-latitude troughs indicates the transient nature of the TTTs. These weather systems, although bringing most of the summer rainfall, occur relatively infrequently ) and are therefore not visible when consistency is used as a criterion for examining the patterns, as is the case here.
However, there are 3 nodes of low DSF over subtropical southern Africa which correspond to preferred locations for the TTTs and their associated cloud bands and rainfall. These nodes are the Drakensberg mountain region of Lesotho/eastern South Africa, within the Mozambique Channel and, lastly, off eastern and southeastern Madagascar. These nodes are hereafter 1982 /83, 1986 /87, 1991 /92, 1997 /98 and La Niña summers 1988 /89, 1995 /96, 1998 /99, 1999 orthogonal function (EOF) pattern for the month of December derived by and are identified as distinct from Node 3 links. These are observed to be associated with consistent (inconsistent) rains over the eastern (western) half of southern Africa south of 20°S. dry 1982/83, 1986/87, 1991/92, 1994/95, 1997/98 and 2001/02 seasons are all marked by higher DSFs across southern Africa near 20 to 25°S and an eastward extension of the South Atlantic region of high DSFs into South Africa and Namibia. This is in line with the observation by 1982 /83, 1986 /87, 1991 /92, 1997 /98 and La Niña summers 1988 /89, 1995 /96, 1998 /99, 1999 maximum DSF over southern Zimbabwe. Relatively weaker maxima are also observed over the same area during the 1983/84 and 1993/94 seasons. Although the northern half of Madagascar is virtually free of dry spell incidences since the ITCZ lies across it in summer, the southern half often experiences significant dry spells.
Interannual variability in DSF
The highest frequencies over the westerly trough axis south of Africa occurred during 1988 Africa occurred during /89, 1995 Africa occurred during /96 and 1996 , suggesting that TTTs were relatively less important rain-producing systems during these seasons since the necessary mid-latitude input (cold front or mid-latitude depression) was less evident. It is noted that the 2 identified alignments of TTTs associated with rainfall variability over southern Africa (e.g. , Cook 2000 are not clearly discernible in most seasons if a frequency threshold of 3 dry spells in a season is used. This is an indication of their transient nature as further analysis shows. Fig. 3 shows the influence of El Niño (La Niña) in tending to increase (decrease) the DSF relative to the summer mean over much of southern Africa, with the reverse tendency in equatorial East Africa. The impact on DSF of the 1982 /83, 1991 /92, 1997 /98 El Niños and the 1988 /89, 1995 /96, 1998 /9 and 1999 La Niñas are evident (note that the same years as in Reason et al. [2000] and Allan et al. [2003] are chosen -these are based on significant departures in the Southern Oscillation Index (SOI) and in central and eastern equatorial Pacific sea surface temperature, SST). The dry and wet seasons identified earlier are also clearly shown. Although the wet seasons tend toward increased DSF over eastern equatorial Africa and the southwest Indian Ocean and reduced DSF over most of the rest of southern Africa, the dry seasons have important differences in the anomaly patterns with no 2 being identical. The only common feature in the dry seasons is the increased consistency of rainfall off the south coast, suggesting a northward shifted westerly storm track as suggested by Lindesay (1988 (Fig. 3) . The extreme 1997/98 El Niño event is shown in the distinct reduction in DSF over East Africa and a marked increase over central southern Africa and western Angola. This contrasts with the reported 'good' rains during this season over these areas of southern Africa by several sources and suggests the significance of DSF as an indicator of ENSO impacts during the austral summer.
The potential for DSF to act as an indicator for ENSO impacts can be tested further by considering relationships with Niño 3.4 SST anomalies (Fig. 4) 
Prolonged dry spell occurrences
The susceptibility of particular areas of southern Africa to summer drought can be seen from Fig. 5 . This figure plots the number of seasons out of the total of 23 during 1979/80 to 2001/02 that experience 6 or more dry pentads, shown as contours, and those with 9 or more dry pentads, shaded in colour. Since a given summer is 18 pentads long, this indicates whether that particular season was dry at least one-third and onehalf of the time respectively. Thus, one-third of the summer was dry during many of the last 23 yr in a broad belt across southern Africa between 20 and 34°S interrupted only by 2 centres of relatively increased 5 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 convection. These are eastern Madagascar, and the area over, and downstream of, the Drakensberg and neighbouring mountain ranges in Lesotho, eastern South Africa and Swaziland. This implies that the occurrence of dry spells (at least up to 6) is a typical seasonal feature over a large part of the region. It is observed however that most of the dry spells actually occurred in December and were less common during the months of January and February (not shown). This may result since December is a transitional month when tropical weather systems start to become more dominant. Within the 20 to 34°S zonal belt described above, a 'drought corridor' region may be defined across 20 to 25°S (northern South Africa, southern Zimbabwe and Mozambique, Botswana and Namibia) which frequently experiences half or more of the season under dry spells. It is significant that, with the exception of the high frequencies over the permanently dry regions to the southwest during summer, all the seasons that produced this pattern coincided with El Niño events (cf. Fig. 2 ). Fig. 6 shows the range of interannual variability in DSF determined as the difference between the maximum and minimum number of summer dry spell occurrences for each grid point during the 1979/80 to 2001/02 period. Over the land, the main areas of high interannual variability in DSF during summer (and hence largest uncertainty in rainfall characteristics for a given summer) are northwestern Angola, southern Madagascar and northern South Africa/southern Zimbabwe and southern Mozambique. Interannual variability in DSF in the great lakes/ northern Tanzania region is not significant, since December to February is climatologically a dry season. Over parts of the drought corridor region, as well as over a significant fraction of the maize growing areas of South Africa, Zimbabwe and Mozambique, this range in DSF is 6 to 8 pentads in magnitude, which represents a potential difference in crop growing days between any 2 successive summers of up to 30-40 d. Such a large range imposes considerable uncertainty on farming and water resource management. Fig. 6 also shows that least interannual variability in DSF occurs near the ITCZ regions of northern Mozambique and Madagascar, the Congo basin, and the dry southwestern parts of the region. Relatively little interannual variability occurs over the Drakensberg Node 1 and eastern Madagascar Node 3 regions of the preferred locations of the TTTs. To examine whether there are any apparent changes in rainfall characteristics during 1979/80 to 2001/2, Fig. 7a ,b respectively plot the overall linear rate of change in DSF and in the seasonal rainfall total. It should be noted that this period is too short to indicate any secular trend and that much of southern Africa experiences significant decadal-interdecadal variability in rainfall (e.g. Tyson et al. 1975 , Reason & Rouault 2002 , Allan et al. 2003 . Nevertheless, it appears that the highest linear rates of change in DSF occur over the areas with the largest interannual variability (Fig. 6) . Fig. 7b suggests noticeable changes in summer rainfall totals. In addition, areas of largest increase in rainfall during the period tend to correspond with those experiencing the most decrease in DSF (Fig. 7a) . However, there is less agreement between areas of least change in both DSF and seasonal total, suggesting that important underlying differences exist.
To explore these differences, Fig. 7c shows in dark shading those areas over which the DSF increased during 1979/80 to 2001/02 but seasonal rainfall totals decreased, thus tending towards drier conditions. Areas where the reverse occurred (light shading) reflect wetter conditions. Generally, the confluence area between the Angola low and the ITCZ over southern Congo and northern Zambia tended to get wetter during the period whereas those along the drought corridor (and extending southeast over the east coast of South Africa) showed a drying tendency. In contrast, 5°E  15°E  25°E  35°E  45°E  55°E  65°E  75°E   5°E  15°E  25°E  35°E  45°E  55°E  65°E  75°E   5°E  15°E  25°E  35°E  45°E  55°E  65°E 
the naturally dry parts of the southwestern coast and the winter rainfall regions of the south coast appear to show slightly wetter summers. Areas over which rainfall was less consistent during 1979/80 to 2001/02 but seasonal totals increased represent areas where there has been an increase in heavy rainfall events, and these are shown in dark shades in Fig. 7d . Light shaded areas in Fig. 7d are the reverse, i.e. regions where the rainfall was more consistent but seasonal totals reduced, implying an increase in light rainfall events. Note that in both Fig. 7c & d , only areas that are significant at the 95% level are shaded as dark or light, grey shading refers to insignificant changes. The most significant increases in occurrences of heavy rainfall events (dark shading) are observed in central Namibia and Angola in the west, and over large areas in Tanzania, Zambia, Malawi and northwestern Mozambique in the east. Only a small region in northern Botswana/southern Zambia appears to show the reverse, i.e. more events with light rainfall.
SUMMARY AND DISCUSSION
Analyses of DSF have enabled the assessment of consistency of rainfall events and their interannual variability. Fig. 1 shows that the highly consistent rainfall regions are coincident with the ITCZ and the westerlies south of Africa. The dry western and southwestern coasts are also clearly distinct. This implies a direct association between rainfall receipt and DSF over these areas. In this regard, Fig. 2 shows that the recent droughts over southern Africa during the austral summer (December to February inclusive) have been associated with high DSF (low consistency in rainfall) and the good rainfall seasons with low DSF (high consistency in rainfall). On average, 7 or more dry spells during summer occur only over areas that are not naturally suitable for rain-fed cropping and are only used to support livestock.
The DSF parameter is useful in providing another measure of a season's rainfall characteristics besides the total and its deviation from the mean. 1997/98 is a good example where some sources reported good rains over large parts of the region but DSF was above average, indicating more erratic rainfall. This situation essentially resulted from above-average rainfall in March received during a few widely spaced heavy rainfall events. Weak normalised difference vegetation index response patterns reported by Anyamba et al. (2002) may be a direct consequence of this because vegetation response to change in rainfall is not immediate. The 1997/98 seasonal rainfall appears to show mixed signals in many respects, and identifying reasons for its departure from expected ENSO impacts is an important challenge. As Cook (2000) suggested, efforts should be directed at understanding the different pathways through which the ENSO signal propagates into southern Africa, since this could be the moderating factor. In the meantime, this season made headlines because of the failed forecast of El Niño-driven negative rainfall departures but the question remains whether crops would have done well within a high DSF regime. Also important is the question of how useful current forecast methodologies are to the various user groups in the region.
During the 1998/99 season, the area of increased consistency in rainfall was located more over the Mozambique Channel and neighbouring land, suggesting an eastward shift in the general pattern of reduced DSF on land during wet seasons and over the southwest Indian Ocean during dry seasons -probably a direct influence of the tropical cyclones (Alda and 21S) that approached the southern coast of Mozambique. Other tropical cyclone influences on seasonal rainfall include Eline in 1999/00 and Domoina in 1983/84.
The reduced consistency of the mid-latitude troughs feeding into the TTTs during the 1988/89 season shown in Fig. 2 is also evident in Fig. 3 , with the dominant rain-bearing system apparently a southward extending tropical low as was the case to a less significant degree during the 1999/00 season. Since the TTTs are tropical-extratropical cloudbands that link a tropical low over low-latitude southern Africa with a westerly disturbance passing south of the landmass, they can be amplified if the tropical low is deeper or further south than average. During the 1993/94 and 1995/96 seasons, the band of increased consistency of rainfall split into two, with nodes in South Africa, Namibia and Botswana, suggesting cut-off lows rather than TTTs as the dominant rain-bearing systems.
Generally, it is known that TTTs are the dominant rain-producing systems over southern Africa, with their variability directly affecting that in southern African rainfall (e.g. ). Whether or not the TTT is truncated to just the landmass rather than extending south out over the southwest Indian Ocean has important implications for regional rainfall. The most favourable rainfall conditions over most of the region are provided by a TTT extending from south of South Africa deep inland to the main tropical low over the west of the subcontinent (Node 1). On satellite images, this shows up as a continuous band of clouds aligned roughly NW-SE across southern Africa. This type was dominant during the 1980/81 and 1999/00 seasons. However, sometimes this band is truncated so that it extends only as far south as Lesotho/eastern South Africa, which may lead to very wet conditions in the southeast as dominantly occurred during 1984/85 since the moisture and heat being transported polewards from the tropical low is mainly confined to the southeast of the landmass. If the tropical source of the cloudbands mainly lies over Madagascar (Node 3), then a poor rainfall season typically occurs across much of southern Africa, particularly along the drought corridor of Botswana, northern South Africa, southern Zimbabwe and Mozambique (e.g. 1991/92). Finally, if the tropical source tends to be mainly located in the Mozambique Channel (Node 2), then good rains over the eastern half of southern Africa and poor rains over the western half typically result (e.g. 1985/86).
The occurrence of dry spells is a normal seasonal phenomenon as indicated by the high frequencies of cumulative occurrences of 6 or more dry pentads. The fact that occurrences of a season which is dry more than half the time (i.e. 9 or more pentads out of a total of 18 during the 3 mo season) along the drought corridor tallied with the occurrence of El Niño is an indication that the impacts of these events also manifests (perhaps better) in reduced consistency of rainfall and not just in departures from mean rainfall. In general, DSF was increased (decreased) over large areas of southern Africa during El Niño (La Niña) events. These results support the earlier assertion that DSF should be integrated into seasonal forecasting efforts for improved usefulness.
It should be noted that, due to availability of data, this study has used pentad (5 d mean) rather than daily data. As a result, it is possible for a dry or wet spell to occur across 2 pentads without being reflected in either one of these 2 pentads themselves. The implication of using pentad data is that the results presented here really represent lower bounds on the frequency of dry spells and their variability since increased values could occur if dry spells were defined using daily data, were the latter available.
An important feature of the spatial extent of dry spell occurrences is the location of isolated cells of maximum frequency just off the coast of southern Mozambique (Fig. 5) . The cells appear to vary in both size and location (Fig. 2 ) and appear to be directly associated with enhanced dry conditions over southern Mozambique and Zimbabwe. They may be linked to SST anomalies in the southwest Indian Ocean, which have been shown by many researchers to influence the regional atmospheric circulation and rainfall (e.g. Walker & Shillington 1990 , Reason & Mulenga 1999 , Behera & Yamagata 2001 , Reason 2001 ), or they may result from adjustments to the regional Walker circulation (Shinoda & Kawamura 1986 , Jury 1992 , Jury et al. 1994 , Stokes et al. 1997 ). An example of their significance is the 1988/89 La Niña season (Fig. 2) . Even though Node 1 links were dominantly frequent during this season as expected, rainfall was significantly less consistent over the eastern half of the drought corridor from eastern Botswana through to southern Mozambique than in the western half.
The drought corridor also experiences a greater range of occurrence of dry spells during 1979/80 to 2001/02. A range higher than 3 pentads is considered significant in that if the spells occur in a stretch during the middle of the season, the impact on water availability and crops is bound to be great. It is therefore significant that over parts of the maize growing areas of South Africa, Zimbabwe and Mozambique, this range is 6 to 8 pentads in magnitude. This represents a potential difference in crop growing days between any 2 successive summers of up to 30-40 d, imposing an underlying degree of uncertainty on farming operations and crop yield potentials as well as posing problems for water resource management. Since this range is usually independent of total seasonal rainfall, forecast information indicating above-or below-normal rainfall may not be of much help to the farmer or to water managers. Growing season distribution of the rains (or dry spell frequency and duration) therefore requires greater attention in forecast attempts. The apparent linkage between DSFs and ENSO holds out hope that they may be predicted with reasonable lead and accuracy.
Although DSFs were generally above normal during El Niño seasons and below normal during La Niña seasons, intriguing questions remain unanswered. These include studying why the intense El Niño event of 1997/98 produced the right magnitude of negative DSF anomalies over East Africa but a weaker magnitude of positive anomalies over southern Africa and why the centres of most consistent rainfall are located in different parts of southern Africa during the various La Niña seasons.
